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This  report  updates  previous  reports  of  the  Manufacturing 
Chemists'  Association's  (MCA)  project  that  was  initiated  in  1966. 
Since  that  time,  20  plastic  samples  (Table  I)  have  been  exposed 
outdoors  at  three  different  exposure  sites  (Table  II)  which 
represent  varying  climatic  weather  conditions  encountered  in  the 
United  States.  The  MCA  project  and  its  preliminary  results  have 
been  described  in  a series  of  National  Bureau  of  Standards  Reports. 
These  reports  (1-7),  all  entitled  Outdoor  Performance  of  Plastics 
have  the  following  subtitles: 

I.  Introduction  and  Co lor -Change  (1). 

II.  Tensile  and  Flexural  Properties  (2). 

III.  Statistical  Model  for  Predicting  Weatherability  (3). 

IV.  Significance  of  Climate  (4). 

V.  Surface  Roughness  (5). 

VI.  Electrical  Properties  (6). 

VII.  Haze  and  Gloss  (7). 

Changes  in  the  properties  listed  in  the  above  subtitles  were 
used  as  the  means  for  measuring  the  outdoor  performance  of  the  20 
plastic  samples.  Computers  were  used  for  data  storage  and  retrieval. 
Graphs  of  property  vs.  outdoor  exposure  time  were  generated  by  the 
computer  and  these  graphs  were  reproduced  in  the  various  reports  as 
the  method  of  reporting  property  changes. 

From  the  preliminary  results,  it  was  decided  that  color,  tensile, 
flexure,  haze, and  gloss  would  be  the  significant  properties  to  follow 


2 


for  the  remainder  of  the  project.  Samples  have  now  been  exposed 
outdoors  for  48  months  and  these  five  properties  have  been  measured 
for  each  plastic.  The  physical  testing  was  again  performed  by  MCA 
member  companies  (Table  III).  Although  the  five  properties  were 
originally  reported  in  3 separate  NBS  reports,  the  data  through 
48  mcnths  for  the  5 properties  is  presented  in  this  single  report. 

Experimental  details  are  not  presented  here;  such  details  can  be 
found  in  the  original  reports.  Again,  the  data  is  presented  as 
reproductions  of  the  computer-generated  graphs  (Figures  I - 81B). 

These  graphs  differ  from  the  earlier  ones  in  the  X-axis  (time  in 
months)  has  been  expanded  to  60  months  to  accommodate  the  48  month 
data.  Thus,  the  data  points  are  compressed  when  compared  to  those 
of  the  original  graphs. 

Some  plastics  have  failed  in  the  field  and  obviously  there  are 
no  additional  data  for  these.  However,  the  original  graphs  have 
still  been  reproduced  in  this  report  with  the  expanded  time  axis. 

The  color  data  presented  in  the  first  report  was  erroneous. 

This  data  has  now  been  corrected.  No  comparisons  can  be  made 
between  the  graphs  for  color-change  in  the  first  report  and  this  one. 

This  report  is  intended  only  as  an  upaate  of  the  previous 
reports.  No  discussion  of  the  accumulated  data  is  presented.  Another 
update  will  be  issued  after  60  months  exposure  time. 
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Table  I 

List  of  Twenty  Plastics 


Base  Polymer  Plastic 

Polyethylene  Translucent  - 1 mil 

- 60  mil 


Poly  (methyl  methacrylate) 

Clear  - 

60  mil 

Poly  (vinyl  fluoride) 

Clear  - 

1 mil 

Poly  (ethylene  terephthalate) 

Clear  - 

5 mil 

Po lye St er/x- linked 

Clear  - 

60  mil 

Poly  (vinyl  chloride)  Clear  - 4 mil 

- 10  mil 

- 60  mil 

Ba-Cd 

Clear  - 4 mil 

- 10  mil 

- 60  mil 
Sn 

Clear  - 60  mil 

White  - 4 mil 

- 10  mil 

- 60  mil 

Ba-Cd 

White  - 4 mil 

- 10  mil 

- 60  mil 
Sn 

White  - 60  mil 


TABLE  III 


Plastics  Evaluation 

Property 

Company  & Location 

Color 

American  Cyanamid  Company 
Stamford,  Connecticut 

Tensile 

W,  R.  Grace  6c  Company 

Flexure 

Clarksville,  Maryland 

Haze 

Monsanto  Company 

Indian  Orchard,  Massachusetts 

Gloss 

Hercules  Incorporated 
Wilmington,  Delaware 
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List  of  Figures 


Numbers 


1-20 

Color-change,  Delta  (E) 

21  - 40 

Ultimate  Elongation  (7o  of  Initial  Value) 

41  - 48 

5 Percent  Stress  (PSI) 

49  - 68 

Gloss  (in  percent) 

69A  - 81A 

Haze  at  420  nm  (in  percent) 

69B  - 81B 

Haze  at  550  nm  (in  percent) 

figure:  1 
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